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METHOD OF FORMING TRENCH TYPE 
ISOLATION FILM OF SEMICONDUCTOR 

DEVICE 

BACKGROUND 

1. Field of the Invention 
The invention relates generally to a method of manufactur 

ing semiconductor devices and, more particularly, to a 
method of forming a trench type isolation ?lm of a semicon 
ductor device that can improve the leakage characteristic of 
the isolation ?lm. 

2. Discussion of RelatedArt 
If a typical etch process for forming a trench type isolation 

?lm is performed, ions can be concentrated on the sideWalls 
of the trench since electrons are charged on the sideWalls of 
the trench, or a micro trench may be formed on the sideWalls 
since the sideWalls are rapidly cooled due to ion scattering. 

In a typical etch process for forming a trench type isolation 
?lm, an etch barrier layer is formed beloW a subject ?lm to be 
etched so that an over-etch process can be carried out. 
Accordingly, although the micro trench is formed during the 
etch process, the micro trench can be removed by the over 
etch process. It is therefore possible to form a ?at bottom 
pro?le of the trench. 

HoWever, the trench etch process for element isolation 
employs a partial etch process for etching only a predeter 
mined amount of the subject ?lm. Accordingly, it is impos 
sible to remove the micro trench. 

While a series of processes, such as a sideWall oxidation 
process, a trench burial process employing a high density 
plasma (HDP) oxide ?lm and an annealing process, Which 
Will be performed subsequently, stress is concentrated on the 
micro trench. The portion of the micro trench causes disloca 
tion, resulting in degraded leakage characteristics of the iso 
lation ?lm. 

SUMMARY OF THE INVENTION 

In one embodiment, the invention provides a method of 
forming a trench type isolation ?lm of a semiconductor 
device, Wherein the occurrence of a micro trench in a trench 
for element isolation can be prevented. 

In another embodiment, the invention provides a method of 
forming a trench type isolation ?lm of a semiconductor 
device Wherein a leakage characteristic of an isolation ?lm 
can be prevented. 

Accordingly, the invention provides a method of forming a 
trench type isolation ?lm of a semiconductor device, includ 
ing the steps of sequentially forming a pad oxide ?lm and a 
nitride ?lm for a hard mask on a semiconductor substrate in 
Which a cell region and a peri region are de?ned; patterning 
the nitride ?lm in the cell region using an etch process 
employing a cell array mask, thereby forming a patterned 
nitride ?lm; coating a photoresist on the entire structure 
including the patterned nitride ?lm; patterning the photoresist 
in the peri region using a peri ISO mask, thereby forming a 
patterned photoresist; sequentially etching the nitride ?lm, 
the pad oxide ?lm, and the semiconductor substrate in the peri 
region using the patterned photoresist as an etch mask, 
thereby forming ?rst trenches in the peri region; stripping the 
photoresist; etching the semiconductor substrate of the cell 
region and the peri region using the patterned nitride ?lm as 
an etch mask, thereby forming second trenches in the cell 
region and third trenches, Which are consecutive to the ?rst 
trenches, in the peri region; and forming an isolation ?lm 
Within the second and third trenches. 
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2 
The invention provides an additional method of forming a 

trench type isolation ?lm of a semiconductor device, includ 
ing the steps of forming a nitride ?lm for a hard mask over a 
semiconductor substrate in Which a cell region and a peri 
region are de?ned; patterning the nitride ?lm in the cell region 
to expose the semiconductor substrate using a cell array 
mask, thereby forming a patterned nitride ?lm; coating a 
photoresist on the entire structure including the patterned 
nitride ?lm; patterning the photoresist in the peri region, 
thereby forming a patterned photoresist; forming ?rst 
trenches having a lateral slope in the peri region by etching the 
nitride ?lm, and the semiconductor substrate of the peri 
region using the patterned photoresist as an etch mask; strip 
ping the photoresist; forming second trenches having a ver 
tical pro?le in the cell region and third trenches, Which are 
consecutive to the ?rst trenches, in the peri region by etching 
the semiconductor substrate of the cell region and the peri 
region using the patterned nitride ?lm as an etch; and forming 
an isolation ?lm Within the second and third trenches. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more compete appreciation of the invention, and many of 
the attendant advantages thereof, Will be readily apparent as 
the same becomes better understood by reference to the fol 
loWing detailed description When considered in conjunction 
With the accompanying draWings in Which like reference 
symbols indicate the same or similar components, Wherein: 

FIGS. 1A to IE are cross-sectional vieWs illustrating a 
method of fabricating a trench type isolation ?lm of a semi 
conductor device according to an embodiment of the inven 
tion. 

DETAILED DESCRIPTION OF EMBODIMENTS 

The invention Will noW be described in detail in connection 
With certain exemplary embodiments With reference to the 
accompanying draWings. 

FIGS. 1A to IE are cross-sectional vieWs illustrating a 
method of fabricating a trench type isolation ?lm of a semi 
conductor device according to an embodiment of the inven 
tion. 

Referring to FIG. 1A, a pad oxide ?lm 11 and a nitride ?lm 
12 for a hard mask are sequentially formed on a semiconduc 
tor substrate 10 in Which a cell region and a peri region are 
de?ned. 

Referring to FIG. 1B, a ?rst photoresist PR1 is coated on 
the nitride ?lm 12 and is then patterned using a cell array 
mask. The nitride ?lm 12 is patterned by an etch process using 
the patterned ?rst photoresist PR1 as an etch mask. 

Referring to FIG. 1C, the ?rst photoresist PR1 is stripped, 
and then a second photoresist PR2 is coated on the entire 
structure including the patterned nitride ?lm 12. The second 
photoresist PR2 is patterned using a peri ISO mask. The 
nitride ?lm 12, the pad oxide ?lm 11, and the semiconductor 
substrate 10 are sequentially etched using the patterned sec 
ond photoresist PR2 as an etch mask, thereby forming ?rst 
trenches 13. 

In the foregoing process, the second photoresist PR2 may 
preferably use a photoresist for KrF and may preferably be 
formed to a thickness of 3500 A or more so that the cell region 
is not attacked in a subsequent etch process. More particu 
larly, the second photoresist PR2 may perferably be formed to 
have a depth of 1000 A to 2000 A taking the difference 
betWeen the depth of the trenches for element isolation, Which 
are formed in the cell region, and the depth of the trenches for 
element isolation, Which are formed in the peri region, into 
consideration. 
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While the semiconductor substrate 10 is etched using the 
second photoresist PR2 as an etch mask, carbon and hydrogen 
components of the second photoresist PR2 accelerate the 
creation of polymer and the created polymer is deposited on 
the etch sideWalls. Therefore, the ?rst trench 13 has a lateral 
slope. The slope angle of the ?rst trench 13 can be controlled 
by adjusting the pressure, poWer, the etch gas of the etch 
process, and so on. 

The ?rst trenches 13 are formed only in the peri region and 
not in the cell region, since the cell region has a tight design 
rule. Therefore, if the slope etch process is performed on the 
cell region, etch-stop is caused at the bottom portions of the 
trenches in a notch form. This makes it impossible to form 
trenches having a desired target depth. 

Referring to FIG. 1D, the second photoresist PR2 is 
stripped and a cleaning process is then carried out. The semi 
conductor substrate 10 in the cell region and the peri region is 
etched by a vertical pro?le trench etch process using the 
patterned nitride ?lm 12 as an etch mask. Accordingly, second 
trenches 1411 having a ?rst depth are formed in the cell region, 
and third trenches 14b, Which are consecutive to the ?rst 
trenches 13 and have a second depth deeper than the ?rst 
depth, are formed in the peri region. 

In the foregoing, since the etch process of the second and 
third trenches 14a and 14b is a process using the nitride ?lm 
12 as the etch mask, a polymer is rarely created. Accordingly, 
trench etch having a vertical pro?le is possible. Therefore, in 
the third trenches 14b that are consecutive to the ?rst trenches 
13 having a lateral slope, the slope pro?les of the ?rst trenches 
13 are transferred to the bottom Without change, so that micro 
trenches are not formed. 

Referring to FIG. 1E, an oxide ?lm is deposited on the 
entire surface so that the second and third trenches 14a and 
14b are completely buried. The oxide ?lm is preferably pol 
ished by chemical mechanical polishing (CMP) or another 
suitable method until the nitride ?lm 12 is exposed, thereby 
forming an isolation ?lm 15 Within the second and third 
trenches 14a and 14b. 
As described above, according to the invention, When 

trenches for element isolation are formed in the cell region 
and the peri region at the same time, micro trenches can be 
prevented from being formed. Accordingly, the invention is 
advantageous in that it can prevent dislocation depending the 
concentration of stress on micro trenches and can improve 
?eld leakage characteristics. 

While the invention has been described in connection With 
practical exemplary embodiments, the invention is not lim 
ited to the disclosed embodiments but, to the contrary, is 
intended to cover various modi?cations and equivalent 
arrangements included Within the spirit and scope of the a 
ended claims. 

What is claimed is: 
1. A method of forming a trench type isolation ?lm of a 

semiconductor device, the method comprising: 
sequentially forming a pad oxide ?lm and a nitride ?lm for 

a hard mask on a semiconductor substrate in Which a cell 

region and a peri region are de?ned; 
patterning the nitride ?lm in the cell region using an etch 

process employing a cell array mask, thereby forming a 
patterned nitride ?lm; 

coating a photoresist on the entire structure including the 
patterned nitride ?lm of the cell region; 

20 

25 

30 

35 

40 

45 

50 

55 

60 

4 
patterning the photoresist in the peri region using a peri 

ISO mask, thereby forming a patterned photoresist; 
sequentially etching the nitride ?lm, the pad oxide ?lm, 

and the semiconductor substrate of the peri region using 
the patterned photoresist covering the entire cell region 
as an etch mask, thereby forming ?rst trenches in the peri 
region; 

stripping the photoresist; 
etching the semiconductor substrate of the cell region and 

the peri region using the patterned nitride ?lm as an etch 
mask, thereby forming second trenches in the cell 
region, the second trenches having a vertical pro?le 
Within the semiconductor substrate, and third trenches, 
Which are consecutive to the ?rst trenches, in the peri 
region, the third trenches having a vertical pro?le and a 
sloped bottom Within the semiconductor substrate; and 

forming an isolation ?lm Within the second and third 
trenches. 

2. The method of claim 1, comprising forming the ?rst 
trenches to have a depth of 1000 A to 2000 A. 

3. The method of claim 1, Wherein the ?rst trenches have a 
lateral slope due to polymer generated during the etch pro 
cess. 

4. The method of claim 3, comprising controlling an angle 
of the lateral slope of each of the ?rst trenches by adjusting the 
pressure, poWer, and an etch gas of an etch process. 

5. A method of forming a trench type isolation ?lm of a 
semiconductor device, the method comprising: 

forming a nitride ?lm for a hard mask over a semiconductor 
substrate in Which a cell region and a peri region are 
de?ned; 

patterning the nitride ?lm in the cell region to expose the 
semiconductor substrate using a cell array mask, thereby 
forming a patterned nitride ?lm; 

coating a photoresist on the entire structure including the 
patterned nitride ?lm of the cell region; 

patterning the photoresist in the peri region, thereby form 
ing a patterned photoresist; 

forming ?rst trenches having a lateral slope in the peri 
region by etching the nitride ?lm, and the semiconductor 
substrate of the peri region using the patterned photore 
sist covering the entire cell region as an etch mask; 

stripping the photoresist; 
forming second trenches having a vertical pro?le Within 

the semiconductor substrate in the cell region and third 
trenches, Which are consecutive to the ?rst trenches, in 
the peri region, the third trenches having a vertical pro 
?le and a sloped bottom Within the semiconductor sub 
strate, by etching the semiconductor substrate of the cell 
region and the peri region using the patterned nitride ?lm 
as an etch mask; and 

forming an isolation ?lm Within the second and third 
trenches. 

6. The method of claim 5, comprising forming the ?rst 
trenches to have a depth of 1000 A to 2000 A. 

7. The method of claim 5, Wherein the lateral slope of the 
?rst trenches is formed due to polymer generated during the 
etch process and deposited at the sideWalls of the ?rst 
trenches. 

8. The method of claim 5, comprising controlling an angle 
of the lateral slope of each of the ?rst trenches by adjusting the 
pressure, poWer, and an etch gas of an etch process. 
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